The possibility of obtaining quantitative description of geotropic orientation as related to the magnitude of the effective gravitational excitation has been demonstrated for several animals such as young rats (Crozier and Pincus, 1926-27; Pincus, 1927; Pincus and Crozier, 1929) , mice (Crozier and Oxnard, 1927; Keeler, 1927-28), slugs (Wolf, 1927; Wolf and Crozier, 1927-28) , arthropods (Crozier and Stier, 1928; Kropp and Crozier, 1928; Crozier and Stier, 1929) , and chicks (Hoagland, 1929) . The interpretation of the observed facts of geotropic behavior leads to the view that orientation upon an inclined surface is determined by the distribution of the muscular stresses resulting from the pull of the animal's weight upon the two sides of the animal's body. It is assumed that an orienting animal orients until the stress or pull upon the two sides of the body is in a sensory way equivalent.
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It has been found that young rats and mice orient in a way such that the relation between the angle of orientation 0 and log sin a, where is the angle of inclination of the plane upon which the animal creeps, is slightly sigmoid. These animals creep with their bodies in contact with the substratum. Because of this characteristic it was desired to investigate the geotropic conduct of a mammal which progressed with the body clear of the supporting surface.
The plane used in this experiment was approximately 3 feet wide and 4 feet long, being hinged at one edge so that its inclination could be varied. The angle of inclination was measured with a protractor and plumb line fastened to one edge of the plane. The plane was covered with a fine meshed wire grid which afforded the animals a good foothold for progression over the surface of the plane. The animals were placed upon the plane with the body axis horizontal. From this position the animal nearly always moved forward and upward until oriented, and then progressed rapidly at a relatively constant angle with relation to the base of the plane until the edge of the plane interfered with further progression. All observations were made in total darkness and markers of luminous paint attached to the mid-region of the animal's back enabled the observer to follow clearly the animal's movements. The ends of coordinate lines upon the plane were marked with luminous spots which were below the edge of the plane so that they were out of the visual field of the animal. The progression of a guinea pig upon the inclined plane is rapid and even, and relatively long runs (60 to 90 cm.) are generally made without stopping.
The path of an animal upon the plane is clearly observable, and notation of the relation of the path to the luminous spots at the ends of the coordinate lines upon the plane enables the experimenter to make accurate record of the ~path upon coordinate paper placed above a glass-topped box dimly lighted from below with a red light. The earliest portion of each trail (a few centimeters) was curved, since an animal moves forward and orients simultaneously. In collecting the records the initial curved portion of the path was naturally disregarded and the straight portion of the path recorded, since it is obviously only the straight part which represents complete orientation. Because of the extreme variability of the trails at the very low angles no records were collected for slopes below a = 15 °. Collection of data for angles of inclination above a = 60 ° was impossible because the animals cannot then obtain a foothold on the surface of the plane. The entire experiment was carried on at a nearly constant room temperature of 20°C. Two series of observations were made upon animals obtained from the Bussey Institution. Little is known of their genetic constitution except that close inbreeding had been carried on for several generations. Table I presents the extents of upward orientation 0 in the cases of eight young guinea pigs with various inclinations a of the plane of progression. Ten trails of each animal were recorded at each inclination. Each value therefore is the mean of eighty observations. Table II presents the mean angles O of trails of geotropic orientation in the cases of six young guinea pigs with various inclinations a of the plane of progression. Each value of 0 is here the mean of sixty observations. The data presented in this table were collected approximately 40 days after those presented in Table I , and the animals used were on the average about 6 days younger than those used in the earlier experiment.
III
As in the cases of young rats and mice (Crozier and Pincus, 1928; Crozier and Oxnard, 1927) it is apparent that there exists some func- tional connection between the angle of orientation 0 and the inclination of the plane of progression a. And that the relation between 0 and[log sin a is fundamentally sigmoid in character is definitely illus-trated for both series of animals in Fig. 1 . However, the curves appear to be compound, with a break clearly apparent at a = 45 °.
No obvious reason for the occurrence of this break could be discovered until a blinded animal was tested in a lighted room at the several values of a. In the region of a = 45 ° the mode of progression changes. Below this value the guinea pig moves forward by walking with the legs on the two sides of the body extended alternately. Above a --45 ° progression is by a hopping movement in which both back legs, and alternately both front legs, are extended simultaneously. This furnishes us with a definite basis for the break that occurs in the plotted functions. Inasmuch as there is a totally different muscular coordination involved in the mode of progression which appears at the higher values of a, it is reasonable to assume that a different distribution of muscle tensions would exist in this case, thus bringing about a. change in the relation of 0 to a.
That we are dealing with strictly comparable phenomena in the cases of the guinea pigs and other young mammals studied (Crozier and Pincus, 1928; Crozier and Oxnard, 1927 ) is demonstrated in Fig.  2 , where cos ~ is seen to decrease rectilinearly as sin a increases, but with two regions in which the proportionality factor differs.
To a fair approximation, the relative variation of the mean 0 declines rectilinearly with increase of log sin a (Fig. 3) , as with young rats and mice (Crozier and Pincus, 1928-29; Crozier and Oxnard, 1927 ; Crozier, 1929) but again two regions are clearly evidenced in which the slopes of the relationship are different. It is a noteworthy fact that just as in Fig. 1 where careful inspection discloses a zone of discontinuity at approximately a = 45 °, so also in the variability plot the discontinuity already referred to makes its appearance at precisely the same point. In another way the reality of the discontinuity can be demonstrated. It is not without interest to observe that if for these measurements we plot log 0 against slope a, the relationship is very nearly a straight line (Fig. 4) , with however indication of a cusp at a = 45 °. If with the same coordinates we plot the log (P.E.0/0) against a (Fig. 5) formulations chosen, and in certain cases their unexpected form (compare Fig. 4, log 8 vs. a) ; and further from the demonstration of the value of measures of variation computed under proper conditions for identification of singular points in curves of behavior, through the inner checks on the data thus obtainable. If the considerations extractable from Fig. 4 (log 8 vs. a) and Fig. 5 (log P.E. /8 vs. a) are sound, namely that the relative variation in geotropic performance is an exponential function of the amount of orientation, with negative slope, then a graph of log P.E. 0/e vS. log 8 (Fig. 6) should be a straight line without marked discontinuity. This comes clearly from the assumption that in addition to determining an increased extent of upward orientation, an increase in the slope of the surface should proportionately reduce the variation in response through a proportionate suppression of the effects of variation-inducing factors not experimentally controlled. This can be examined only under such conditions that the inherent variability of the tested organisms is made as uniform as possible, by inbreeding and by other precautions, and if number of observations are kept uniform Crozier and Pincus, 1928-29) .
SUMM~.RY
Young guinea pigs while progressing on an inclined surface orient upward in a way such that the path of progression is at a mean angle 0 to the intersection of tile plane with the horizontal. The angle 0 increases as the angle ~ of the inclination of the plane increases. The results of this experiment indicate that in principle the formulation of similar behavior in the cases of young rats and mice holds essentially for young guinea pigs, and further supports a general muscle tension theory of the limitation of geotropic orientation. The relation of e to log sin ~ is sigmoid in character and cos 0 is a nearly rectilinear function sin a. It is notable however that in this case the functions are in reality compound, being made up of two curves with a break occurring at a slope of a --45 °. Observation of a blinded guinea pig in light upon an inclined plane reveals the fact that in the neighborhood of 45 ° the mode of progression changes. Below this angle the animal walks with the feet on the two sides of the body moving forward alternately, while above ~ --45 ° the animal hops in such a way that both front feet and both hind feet move forward together. This change in the mode of progression clearly involves a change in the organization of muscular tensions, and in all probability accounts for the change in the relation of the values of 0 to the magnitudes of the slope. The behavior of the mean O's is closely paralleled by that of their p.v..'s, an automatic check being in this way given upon the significance of the measurements.
